The nature of charged-particle motion in the presence of a spectrum of waves usually depends on the width of the spectrum.
In a narrow spectrum (modeled as a single wave), particles may be trapped in the potential wells of the wave and thereby have a limited acceleration. In a broad spectrum, resonant particles diffuse in velocity space, and thereby undergo a more extensive (stochastic) acceleration. In contrast to these well-known results we find 1 that a single wave in a magnetized plasma may cause particle diffusion.
In a magnetized plasma, a wave propagating at an oblique angle e = tan -l (k.J. /k ) to a uniform magnetostatic field B 2 z 0 has a set of resonant parallel velocities a particle can move from one resonance region to another, changing its parallel velocity much more than 2w£ . In the latter case we call the particle motion stochastic.
We use Hamiltonian methods to study the motion of a particle in the field B 2 and a single electrostatic wave. We work in 0 the wave frame, which moves with velocity {w/k )2 with respect z to the plasma. If the wave amplitude is small, perturbation methods can be used to study the particle motion. There exists an additional constant of the motion I ; Taylor and Laing 2 have found the 
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• Fig. 3 ), because the Hamiltonian (2) i~ a constant of the motion. In the plasma frame the particle's parallel and perpendicular energies can increase substantially.
The stochastic particle motion has the nature of a diffusion process. We establish this fact by numerically calculating a set of 50 to 200 trajectories. The initial velocity components (vz and v~) are the same for the whole set, but the initial phases are distributed throughout 0 < k z ' <I> < 2:rr 0 To explain analytically the observed diffusion rates we use methods developed for the general theory of stochastic instability of nonlinear oscillations. 8 Using (2) and a Bessel function identity, we v1rite the potential due to the wave as
0 .e z We replace J£ by an average, J£ , over £ , with resonant values of' .e (those near kzvjn) weighted most heavily. We then use another identity to write The measurement of the observed points and the error bars is somewhat subjective.
Instead we allow the resonance to be broadened:
The amount of broadening is determined by the trapping half-width:
(Conventional resonance broadening theories 9 do not adequately explain our observations.) Shown in Fig. 6 is the agreement between this model and the numerically observed diffusivity.
A specific wave which would lead to heating of an ion distribution is an ion-acoustic wave with frequency w ~ kc > n. . 
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